Effect of training with different mechanical loadings on MyHC and GLUT4 changes.
There is an inverse relationship between insulin sensitivity and percentage of myosin heavy chain IIx (MyHC IIx) isoform in sedentary, obese, and type 2 diabetic humans. How different exercise conditions may reduce the proportion of MyHC IIx and in parallel elevate glucose transporter 4 (GLUT4) content is interesting in a therapeutic setting. This study investigates the nature of exercise signals regulating MyHC gene switching and whether it is accompanied by GLUT4 changes. Thirty-two subjects performed high loading (60% of 1 repetition maximum [RM]) or low loading (30% of 1 RM) elbow extensions in a training apparatus and exercised three times per week for either 5 wk (low volume) or 8 wk (high volume). MyHC and GLUT4 contents in the musculus triceps brachii were measured by Western blotting pre- and posttraining and after 8 wk of detraining. All training regimes resulted in MyHC IIx changes of similar magnitude, and differences in training volume had no effect on the outcome. The reduction in MyHC IIx content after high loading, high volume was similar to low loading, matching volume of training. Thus, there was no effect of training load on MyHC changes. GLUT4 increased more after high than low loading (P < 0.0.1). In addition, the larger increases in the GLUT4 were associated with the larger reductions in MyHC IIx content (r = -0.56, P < 0.01). Detraining returned GLUT4 to baseline, but MyHC IIx content was still higher than baseline (P < 0.01). Magnitude of loading is not important for suppression of MyHC IIx but for increases in GLUT4 content. The GLUT4 content responded, however, more rapidly to detraining than the MyHC IIx and IIa isoforms.